A phenomenon of hemihydrosis was first described by KUNO8) in 1934. The rate of sweating is increased on the uppermost half and decreased on the lowermost half when a subject is lying on his side. In 1950, TAKAGI13) found that this phenomenon was due to skin pressure exerted by a subject's own body weight to one side of his body. Since that time, a number of papers have been published from his laboratory on the effects of skin pressure. But, little is known about at what part of the nervous system, reflex activities such as galvanic skin response, cold induced shivering and thermal sweating, are modified by afferent activities from the cutaneous pressure receptors.
sweating, are modified by afferent activities from the cutaneous pressure receptors.
The reflex arc may be affected at the afferent path, the efferent path or at the integration level. Our unpublished observations in man revealed that some interactions take place in the reflex efferent pathway including the integration level. The emotionally induced galvanic skin response was inhibited on the hand of the side pressed and augmented on the opposite side (See FIG. 1.) . H-wave, a monosynaptic reflex contraction of the gastrocnemius muscle, was reduced by up to 40% in amplitude when the sub ject was lying on the recording side and increased by 25% on the opposite side.
The present study was planned to see if in man the afferent activity is influenced by the pressure stimuli to one side of the body. For this purpose, the cortical evoked potential was recorded as a useful index. Thanks to the recent development of computer technique, human cortical evoked response is now recorded easily by an averaging method5). The results have shown that somatic evoked potential and cutaneous sensation to electric stimulation of the right forearm changed according to whether the subject was lying on his right or left side. Furthermore, it was found that both evoked potential and cutaneous sensation were modified by respiratory movements.
FIG. 1. Effects of posture on galvanic skin response. Normally, both hands
give similar GSR. In this subject, the response of the left hand was facilitated in the control record. When lying on the left side, however, the responses were weaker on the left hand. Time mark: 1 sec. Heavy line indicates emotional conversation.
METHOD
Subjects were 3 workers of the laboratory and 27 medical students in apparently normal health.
The right forearm was stimulated by a rectangular pulse of 1 msec in duration delivered through an isolation transformer.
Stimulus was given at every one to five seconds with regular or irregular intervals depending on the experimental procedures.
Stimulus intensity ranged from 20 to 60 V. In most cases, it was 30 V., just above the threshold of motor response of the fingers. The stimulating cathode, a disk electrode, 1 cm in diameter, was attached by electrode paste to the medial surface of the forearm, 7 cm proximal to the wrist and approximately over the median nerve . The anode was a large silver plate and was placed to the lateral portion of the right forearm.
Evoked potentials were recorded by disk electrodes fixed to the scalp with electrode paste. Three active electrodes were placed as follows: 7 cm bilateral from the midsagittal line and 2.5 cm behind the vertex, approximately over the somatosensory area of the hand and forearm, and on the midline of the forehead at the edge of the hairy region.
An electrode placed on the ear lobe was used as an indifferent . In monopolar recording, negativity of the active electrode produced upward deflection in the final record.
In bipolar recording, which was a standard recording in this study , negativity of the 'hand area' caused upward deflection in reference to the 'forehead' electrode.
A conventional 4 channel EEG amplifier was used and 15 to 100 responses were added electronically by an averaging computer (Nihonkohden ATAC-401) . The computer was triggered by the stimulator and in most cases the analysis time was 125 msec. The overall time constant of the recording systems was 0 .2 sec. The computed evoked potential was photographed on the face of the cathode ray tube. 
RESULTS
General characteristics of the somatosensory evoked potential. The wave form of the evoked potential varied from sub ject to subject.
This wide variation of the evoked potential has long been known, 5, 6, 7, 9, 12, 14) so that it will not be mentioned here. Based on the published record of GIBLIN6), it was possible to identify more or less the components of the evoked potential in all of the three subjects.
The whole series of the present study, however, was made on one male sub ject who exhibits a relatively constant response and the response has clear deflections to be measured.
Other subjects contributed to some parts of the study and the response obtained was compared to that obtained from the subject above mentioned in order to confirm the result.
FIG. 2 is a typical evoked response of the ipsilateral and contralateral cortex to stimulation of the median nerve.
As is seen, the response is composed of two negative and two positive deflections and a later negative wave. and 80.9 msec. respectively. The latency and amplitude were rather constant in components I to III, and were susceptible to change in components IV and V. A small notch was often observed between the components IV and V, but its appearance was not constant (component IV'). The evoked response is modified by various natural stimuli6). The response was inhibited or abolished by the voluntary movement of the fingers of the right hand or by rubbing of the right forearm proximal to the stimulating electrode, provided that the stimulus intensity was about the threshold of motor response of the fingers (FIG. 4) . In this case also, the early components were less affected than the later components.
If the stimulus intensity was 50 V. or more, no change was noticed in the response.
It was not clear if the subjective sensation to electric stimulus is influenced by natural stimuli given to the forearm. Effects of posture. Although the response varied more or less even in an individual, a tendency was observed that when the subject was lying on his stimulated (right) side, the amplitude of the early components (I to IV) of the evoked potential was reduced.
In contrast, the later negative wave (component V) was augmented.
A reverse effect was observed when the sub ject was lying on the left side, i. e., increased amplitude of the early deflections and reduction of the later negative wave (FIG. 5) . These changes were less clear in an ipsilateral recording, but a similar tendency, particularly of the change of the later negative wave, was seen. To obtain these changes, a stimulus intensity of 25 V to 30 V had to be used. With stronger stimulus, the response was not modified by the postural changes. During the course of this experiment, one of the authors, acting as subject, noticed that a sensation to electric stimulus changed according to whether he was lying on the stimulated side or opposite side. Sensation when lying supine was used as a control. Subjects expressed their feelings by various words, among which "widespread and stronger stimulus" was always included when lying on the side stimulated.
On the other hand, 17 subjects out of 23 agreed that the stimulus was a "localized and weaker stimulus" when lying on the opposite side. 6 subjects indicated no sensory difference between lying supine and lying on the left side. TABLE 1 is a summary of 23 subjects' comment.
Changes of sensation were so marked that several subjects would not believe that the stimulus was the same throughout the test. Even with stronger stimuli, 60 V. for example, the changes of sensation due to the postural change were noticeable, but the changes of evoked potential were less clear. Effects of respiratory movements. One subject mentioned in lying supine that the sensation is modified by the respiratory cycle. When the stimulus occurred at the peak of expiration, his sensation was the same as that experienced when lying on the side stimulated. If the stimulus was given at the end of inspiration, the sub ject's feeling was a "localized and weaker stimulus". This observation was reconfirmed on several subjects. Indeed, the evoked potential in a prolonged inspiration, in which 15 stimuli were given in 15 sec., was quite similar to that obtained when lying on the left side (FIG. 6) ponent III was augmented only in the ranges of higher voltages. The magnitude of the subjective sensation, however, increased linearly in proportion to the stimulus intensity up to 70 V. as far as tested.
Two square pulses of 1 msec in duration were given to the forearm, the time threshold of which was plotted against the stimulus intensities.
Measurements were made repeatedly in 5 or 10 V. steps on three subjects. The threshold was not a linear function of the stimulus intensity, but as shown in FIG. 8 The time threshold was lower at all stimulus intensities tested when the stimulus was given at the top of inspiration while the subject was lying on the left (unstimulated) side than when it was given at the top of expiration while lying on the right side. With stimuli of the threshold interval, the early components of the evoked potential of the second response were barely recognized, but were superimposed on the first response (FIG. 9) . As to the later waves, responses were complex and variable and no definite evidence has so far been drawn. In FIG. 10 , the subject recognized the stimulus in B but scarcely felt it in A. B was taken 10 minutes after A in the same experimental condition. The stimulus was delivered every 2 sec. and the intensity was kept at 15 V., the sensory threshold in this case. The short latency (less than 20 msec) component of the evoked potential is known to be resistive against anesthetics2) and little influenced by sleep6,14). This has been assumed to be due to the thalamo-cortical projection or lemniscal activities1,7).
Component II may be a homologue of the primary positive response in animals and the deflections which have peak latencies from 35 to 55 msec may be concerned with activities of the "association area" or the "ascending reticular system"1). A large wave of still longer (100 msec) latency has long been known since the early work of DAVIS4). This wave is often called the vertex sharp wave and is known to be very variable.
Component V of our recording has a latency of about 80 msec and is different from the vertex sharp wave.
In our bipolar recording, the early components, I, II, III, and IV are more distinct than in the monopolar recording, because these components are phase reversed between the 'frontal'
and 'hand' area. The early components in the 'frontal' recording are most likely due to a passive spread of activities of the thalamo-cortical projections and the association area. At present, no information is available on the neurogenesis of component V. Although the later component V was more susceptible, all of the components were more or less inhibited in a drowsy state or by rubbing the forearm. On the other hand, the early components were facilitated and the later component was inhibited when lying on the side not stimulated.
This shows that there must be some interactions between afferent volleys induced by peripheral nerve stimulation and the afferent activities of the cutaneous pressure receptors. The fact that similar changes of evoked potential are observed when the stimuli are given at the top of inspiration suggests that the interaction takes place also between vagal afferent activities and somatosensory activities.
This speculation has been recently verified by us in animal experiments.
Our unpublished observation has shown that the transmission of the impulses at the ventrobasal complex of the thalamus is modified by vagal stimulation.
When the subject was lying on the side stimulated or if the stimulus was given at the top of expiration, the subject's sensation to the electric stimulus was "widespread and stronger". In the opposite experimental conditions, the subject's sensation was "localized and weaker".
In a drowsy state, the subject was not aware of the stimulation and the later component of the evoked potential was abolished. These observations may suggest that there is some correlation between the cortical evoked potential and subjective sensation.
However, this correlation, if any, is not simple as indicated by the following observations. If the later component of the evoked potential is someway related to the sensation of the stimulus intensity, the ccmponent should increase In bipolar recording between the sensory area and the midfrontal region, evoked potentials are composed of several deflections. 2. The amplitude of the evoked potentials is not a simple function of the stimulus intensity, but a saturation phenomenon was observed.
During voluntary movements of the fingers or the rubbing of the forearm, all components of the evoked potentials were inhibited. In a drowsy state, the early components were depressed and the later wave was abolished. 3. When lying on the side stimulated, the early components of the evoked potential were inhibited and the later wave was augmented. Thereby, subjects felt the stimulus to be a "widespread and stronger stimulus". Similar changes of evoked potential and sensation were obtained when the stimuli were given at the top of expiration. 4. In contrast, stimulus was sensed to be a "localized and weaker stimulus" when the subject was lying on the opposite side or if the stimuli were given at the top of inspiration, in which case the early components of the evoked potentials were augmented and the later wave was depressed. 5. The time threshold for successive stimulation was lowest at the stimulus intensity of about the threshold of the motor responses. 6. Bipolar and monopolar recordings were compared and a discussion was made on the correlation between evoked potential and subjective sensation.
